Regulation of collagen prolyl 4-hydroxylase and matrix metalloproteinases in fibrosarcoma cells by hypoxia.
The cellular response to hypoxia is characterized by an enhanced deposition of extracellular matrix (ECM) components, mainly collagens. Collagen homeostasis is determined by the rate of synthesis and degradation. In this study, we investigated the synthesis of enzymes of collagen metabolism like collagen prolyl 4-hydroxylase (P4H), matrix metalloproteinases (MMP-2 and MMP-9) and their regulatory factors MT1-MMP, TIMP-1 and TIMP-2 in HT1080 fibroblasts under the influence of hypoxia. The results indicate that hypoxia affects collagen homeostasis in a biphasic manner concerning basic mechanisms of gene expression. P4H-alpha subunits are up-regulated at the transcriptional and translational level, whereas the beta-subunit is not susceptible to hypoxia. MMP-9 is primarily regulated at the transcriptional and translational level, whereas MMP-2 is mainly controlled by proteolytic activation of the proenzyme. Our results suggest that short-term hypoxia facilitates fibrosis in HT1080 cells by activation of P4H-alpha expression and inhibition of the synthesis of MMPs. Under long-term hypoxia, however, anti-fibrotic mechanisms prevail. Although P4H-alpha expression sustains at a high level, collagenolytic activities dominate by abolishing inhibition of synthesis and activity of MMPs.